The suitability of rat hepatoma cell line H4IIE for evaluating the potentials of compounds to induce CYP3A23 expression.
To investigate the suitability of H4IIE cells for detecting cytochrome P450 (CYP) induction in vitro, we compared CYP induction by typical CYP inducers in H4IIE cells and rat primary hepatocytes by examining gene expression and enzyme activity, and by immunocytochemistry. The cells were preincubated with 0.1 μM of dexamethasone (DEX) for 24 h, followed by 48 h of exposure to 10 μM of beta-naphthoflavone (bNF), 100 μM of phenobarbital (PB) and 10 μM of DEX. Cyp1a1, Cyp2b1/2 and Cyp3a23/3a1 (Cyp3a23) expressions in H4IIE cells were up-regulated 280-, 1.5- and 65-fold relative to those in vehicle-treated cells, respectively. The fold inductions of those expressions in rat primary hepatocytes were 80-, 33- and 152-fold, respectively. Comprehensive gene expression analysis using DNA microarrays showed that Cyp3a23, Gsta2, Ugt2b12, Udpgt and Sult2a1 expressions were up-regulated in H4IIE cells exposed to 10 μM of DEX. CYP3A activity was not increased, but some H4IIE cells exposed to DEX were stained strongly with anti-CYP3A antibody. We cloned these cells and obtained cloned H4IIE (cH4IIE) cells with expression level of Cyp3a23 higher than those of vehicle-treated cells. It was confirmed that preincubation with 0.1 μM of DEX increased pregnane X receptor (Pxr) expression level and enhanced the Cyp3a23 induction effects of test compounds significantly. Retrospective examination of in vitro CYP induction assay using cH4IIE cells resulted in 80% correlation with the data from in vivo rat toxicity studies. These results suggested that cH4IIE cells are suitable for evaluating the potentials of a compound to induce CYP3A23 expression.